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Topic 10.1 Lyrics 

The process of creating a melody, accompanying chords, and a drum track in TuneScope has been 
described in previous modules. Lyrics can be combined with music to create a song. For example, 
Judy Garland’s classic theme song in the Wizard of Oz (“Somewhere Over the Rainbow”) begins 
with the following lyrics. 

 
 Somewhere over the rainbow 
 Way up high 
 There’s a land that I heard of 
 Once in a lullaby 
 

The following table illustrates the way in which lyrics are combined with the melody, chords, and 
drum track. 

 

Somewhere over the Rainbow 

 Measure 1 Measure 2 

Lyrics Some where O - ver the Rain - bow 

Melody 
F3 F4 E4 C4 D4 E4 F4 

Half Half Quarter Eighth Eighth Quarter Quarter 

Drum  x x  x   x  

Chords 
F Major (F A C) A Minor (A C E) 

Whole Note Whole Note 
 

Exploration 10.1 

Enter the first two measures of a tune created in previous modules in a table similar to the one 
above. Then add a line of lyrics to accompany the tune. 
 

Topic 10.2 Computer Poetry 

Creation of original lyrics to accompany a tune can be daunting for the novice. Creation of a poem 
that can read with the accompaniment of music offers a useful entry point. Computer-generated 
provides one method for stimulating the imagination. One strategy involves random selection of parts 
of speech such as nouns and adjectives to complete phrases. 
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The Adjective reporter block, for example, generates a randomly selected adjective as output. 
 

  

 
The Say code block causes the currently selected sprite (in this example, Abbey) to say the words 
provided as inputs. 

  
 

This method can generate metaphor poems such as: 
 
 Halloween is scary. 
 Halloween is a ghost 
 in the moonlight. 

 
Exploration 10.2 Computer Poetry 

Create a metaphor poem similar to the one above. Ask friends to provide items for each category 
in the metaphor poem. Then run the program several times and pick the poem that you like the 
best. 

 
Topic 10.3 Rhyming Dictionaries 

A metaphor poem does not require words to rhyme. A rhyming dictionary can provide a useful way to 
identity words that rhyme. For example, the first line of a winter poem might be: 
 
 I love the winter snow 
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The Words Rhyming with ____ reporter block can generate a list of words that rhyme with 
“snow”: 
 

  
 
This might lead to a second line that rhymes with the first line: 
 
 I love the winter snow, 

Hearing the wind blow 
 
There are a number of online dictionaries that can be accessed to generate lists of rhyming words. An 
application interface is needed to access rhyming words from within Snap! or TuneScope. One of 
these services can be accessed through: “datamuse.com/api/”. The first part of the web address for the 
api consists of the following element: 
 

https://api.datamuse.com 
 
This element is combined with  
 
 /words?rel_rhy= 
 
Followed by a word such as “snow”.  The final construct would consist of the following: 
 

https://api.datamuse.com/words?rel_rhy=snow 
 

The Join block can join these elements together in Snap!: 
 

  
 
The web address constructed in this manner is then placed in the Snap! URL block: 
 

  
 

  



154 
 

The output is returned in a format that looks like this: 
 

  
 
This output includes the number of syllables in each rhyming word and a score used to rank the 
rhyming words. The data that accompanies the rhyming words is in a format known as JavaScript 
Object Notation (JSON). The Split block can be used to split JSON data into lists of data. 
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The Map block can be used to apply an operation (i.e., map the operation) to all of the items in a list 
simultaneously. This method can be more efficient that using a For loop to apply an operation to each 
item in a list one at a time. In this example, the Map block has been used to keep Item 1 of the 
columns that contain the item “word”: 
 

  
 
 
Once this result has been obtained, Item 2 of each remaining list (i.e., the rhyming word) can be 
selected: 
 

  
 
If only the ten most relevant results are wanted, the Item block can be combined with the Numbers 
1 to 10 block to select the first ten items in the list: 
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By this means, the Data Muse api can be to create a Words Rhyming with ___ code block.  
 

  
 
The Item Random block can then be combined with the Words Rhyming with _ block to 
generate lines of poetry in the same manner as the Metaphor Poems described in the preceding 
section. 
 

  
 
The rhyming dictionary can be used to generate poems that rhyme. For example, the following is an 
example of an A-B A-B rhyming pattern. 
 
 Winter is snow. 
 You can hear it crunch. 
 Winter is _____. 
 You can feel it _____. 
 
This rhyme could be implemented in the following way: 

  
 
These results can be edited to create a poem that is the most satisfactory by the user. 
 
 Winter is snow. 
 You can hear it crunch. 
 Winter is whoa! 
 You can feel it scrunch. 
 
In this manner, the computer can be used to stimulate creation of poems. 
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Exploration 10.3 Rhyming Dictionaries 

Use the rhyming dictionary to generate a rhyming poem. After running the procedure several 
times, pick the version of the of the poem that you like the best. 

 
Topic 10.4 Other Options for Generation of Words 

The Data Muse API can be used to access several other options such as words that follow another 
word or words that are associated with another word. The table below lists options that can be 
accessed by appending them to the URL for the Data Muse API: “api.datamuse.com” 

 

Examples of Data Muse Options 

Option Suffix 

Words that rhyme with /words?ml= 

Words with a meaning similar to /words?rel_rhy= 

Words that follow /words?lc= 

Words associated with /words?reltrg= 
 
There are many other options that can be accessed in a similar way to generate poetry. 

 
Exploration 10.4 Other Options for Generation of Words 

Incorporate some of the other options such as “Words that Follow” or “Words Associated With” to 
generate poetry. 

 
Topic 10.5 Creating Lyrics for an Existing Melody 

In the United States, the copyright for a musical composer expires 70 years after the death of the 
composer. Pachelbel died in 1706, so this musical composition has been in the public domain since 
1776.  
 
This means that anyone has been free to re-purpose this work and incorporate it into their own tunes 
and compositions. Consequently, elements of Pachelbel’s Canon have been incorporated into the 
following songs and many others. 
  
 Hook, Blues Traveler 
 Go West, Pet Shop Boys 
 Cryin’, Aerosmith 
 Tunnel of Love, Dire Straits 
 No Woman No Cry, Bob Marley and the Wailers 
 Streets of London, Ralph McTell 
 Memories, Maroon Five 
 Let It Be, The Beatles 
 
 The form also lends itself to parody. The following are lyrics created at the beginning of allergy 
season to accompany Pachelbel’s Canon: 
  
 Pachelbel’s Allergy 
 

 Flowers blooming 
 Pollen looming 
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 Spring in C’ville 
 Sneezin’ season 
  

 Buy your Kleenex 
 In profusion 
 Claritin is part of mealtime 
 
The following lyrics in a more serious vein were created by Mary Peng, a University of Virginia 
student. 

 
 Faith, Hope, Life 
 

You are my faith, my hope, my life 
 You gave me the chance to breathe 
 The fresh air of the world 
 And walk around 
 With a heart of wonder 
 Eyes for splendor 
  

 Time goes by so fast 
 My love for you 
 Grows deeper 
 Every passing day 
 
Exploration 10.5 Lyrics 

Create lyrics to accompany Pachelbel’s Canon or a similar class work. 
 

Topic 10.6 Recording Vocals 

Once lyrics have been created, the next step is to record a vocal track to accompany the other music 
tracks. A sound recording program such as Audacity (https://www.audacityteam.org/) can be used to 
record vocals. The vocals can then be exported as an “.mp3” or “.wav” file and imported into 
TuneScope. 
 
Although the audio editing capabilities of TuneScope are not as advanced as the editing features of a 
dedicated audio recording program such as Audacity, it is possible to edit audio waveforms directly in 
TuneScope. The process of recording a sound was described in a previous module (Module 5). 
 

  
 
This process converts the back-and-forth movements of a computer’s microphone into an electrical 
signal. The amplitude of the varying electrical signal is repeatedly measured and converted into a 
series of digital numbers. This process is known as analog-to-digital (A/D) conversion. The process 
indirectly measures minute movements of the microphone and converts that movement into a series 
of digital numbers. 
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Exploration 10.6 

Use the record feature to record and play back a short utterance.  
 

Topic 10.7 Graphing Sound Waveforms 

Even a short segment of digitized sound may consist of thousands of sound samples. If the 
digitization rate is 48,000 samples per second (for example), a single second of speech will result in a 
list of 48,000 numbers. These numbers represent the voltage levels generated by the back-and-forth 
movement of the diaphragm of the microphone used to capture the digitized sound. 
 

  
 
This list of numbers representing a second of digitized speech, however, is more comprehensible if it 
is presented as a graphical representation rather than in number form. The coordinate system for the 
default Snap! stage spans the range from -240 to +240 units on the horizontal (X) axis, and from -180 
to +180 units on the vertical (Y) axis. 
 

  
 



160 
 

These coordinates provide the framework for graphing any type of data in Snap!, including a segment 
of sound.  
 
Prior to graphing the waveform, the turtle is positioned on the left side of the screen. The screen is 
cleared, and the turtle’s pen is lowered. 
 

  
 
Rather than entering an explicit number such as “-240”, the Left of Stage block (accessed through 
the Costume # block in the Sensing palette) can also be used. 
 

  
 
Depending on the computer, the digitized sound samples may consist of numbers such as 0.27 and 
0.42. To be clearly seen, the positive peaks of the waveform should ideally fall between 20 and 100 
on the vertical axis of the stage. The sound samples can be multiplied by an appropriate number to 
increase the scale if necessary. In the example below, the samples of the sound utterance “One Two 
Three” have been multiplied by 100 and assigned to a variable named Sound.   
 

  
 
Once these setup and scaling activities are completed, a loop can be used to plot the sound samples. 
The utterance is slightly more than 2 seconds long. At a sample rate of 48,000 samples per second, 
more than 96,000 samples were collected. 

 
Dividing 48 into 48,000 yields the result of 1000. Consequently, if every 48th point is plotted, each 
point will represent a one millisecond time increment (since there are 1000 milliseconds in a second). 
 

  
 
The default width of the stage is 480 steps. If each step in the graph represents a one millisecond time 
increment, it is still only possible to graph approximately a half-second of the utterance (0.48 
seconds). 
 
This time scale can be adjusted by calibrating the number of sound samples that are graphed. If every 
96th sound sample is graphed, each point will represent two milliseconds, and it becomes possible to 
graph nearly a full second of sound on the stage. If every 192nd sound sample is graphed, each point 
will represent four milliseconds, and it becomes possible to graph nearly two seconds of sound on the 
stage. 
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Since the recording of the words Since the recording of the words “one, two, three” is approximately 
two seconds long, graphing every 192nd point results in a time scale that makes it possible to display 
the entire utterance on the stage. This can be accomplished with a For loop that graphs every 192nd 
sound sample in the utterance. The default increment for a For loop is 1; in this instance, the 
increment has been increased to every 192nd point. After each point is plotted, the turtle moves over 
one step. By this means, the amplitude of each sound sample is graphed. 
 

  
 
The graph shown in the illustration below results. The words “one”, “two”, and “three” can be clearly 
seen. The up and down variations in amplitude correspond to minute variations in the back-and-forth 
movements of the diaphragm of the microphone that captured the sound. 

 

  
 
Since the recording of the words “one, two, three” is approximately two seconds long, graphing every 
192nd point results in a time scale that makes it possible to display the entire utterance on the stage. 
This can be accomplished with a For loop that graphs every 192nd sound sample in the utterance. The 
default increment for a For loop is 1; in this instance, the increment has been increased to every 192nd 
point. After each point is plotted, the turtle moves over one step. By this means, the amplitude of each 
sound sample is graphed. 
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The graph shown in the illustration below results. The words “one”, “two”, and “three” can be clearly 
seen. The up and down variations in amplitude correspond to minute variations in the back-and-forth 
movements of the diaphragm of the microphone that captured the sound. 

 

  
The Plot Sound Samples code block accepts the samples of a recorded sound as an input and 
plots the results.  
 

  
 
 

  
 
Displaying the sound samples graphically makes it possible to see each of the recorded words in the 
graphed waveform. 
 
Exploration 10.7 

Graph the utterance recorded in the previous section 
 

Topic 10.8 Editing Sound Segments 

Previously the Numbers block was used to select the ten most relevant rhyming words.  
 

  
 
The Numbers reporter block can also be used to select a specific range of sound samples. 
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The starting point and end point can be expressed in seconds if these numbers are multiplied by the 
sample rate of the sound. 
 

  
 
This sound sample selection procedure can be encapsulated as a Sound Segment block.  
 

  
 
The Sound Segment block can, for example, be used to select the sound samples that fall between 
a half-second and one and one-half seconds. 
 

  
 
The sound samples selected in this manner can be graphed. 
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They also can be used to play specific segments of the recorded sound. 
 

  
 
In this manner, specific segments of a sound recorded in TuneScope can be identified and played. 
Sound segments, in turn, can be combined to form a vocal track to accompany other music tracks 
created in TuneScope. 
 
Exploration 10.8 Editing Sound Segments 

Create and record lyrics to accompany one verse of a tune. Then use the sound editing 
capabilities described above to trim the beginning of the recording so that it starts at the correct 
time when played synchronously with the accompanying music. 
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Appendix A 

TuneScope Blocks Introduced 
 
Say 

The Say block causes the sprite on the stage to say the input text for the set duration. 

 
Join 

The Join block appends multiple strings into a single string. 

 
 
Split 

The Split block splits a string according to the option selected from the drop down menu. 

. 

URL 

The URL block reports web page text. 

 
 
Map 

The Map block applies an operator to each item of a list. 

 

 
Number from _ to _ 

The Numbers from _ to _ block reports a list of numbers beginning with the first number and 
ending with the last one. 
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List Contains 

The List Contains block checks to see whether or not a list contains a given value.  If the value 
exists in the list, the block reports true.  If the value doesn’t exist in the list, the block reports 
false. 

 

 
Keep Items from List 

The Keep Items from List block reports only the selected items from a list. 

 
 

Duration of Sound 

The Duration of Sound block reports different characteristics of a sound.  Different 
characteristics can be selected from a drop down menu. 

 
Length of List 

The Length of List block reports a different characteristics of a list. Different characteristics 
can be selected from a drop down menu. 

 
Plot Sound 

The Plot Sound block draws the waveform of a sound on the stage. 
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Appendix B 
New APCS Principles 

 
Topic 10.2 Computer Poetry 

CS Principle AAP-2.D Evaluate Expressions that Manipulate Strings 

String concatenation joins together two or more strings end-to-end to make a new string. A substring 
is part of an existing string. 

Application  

In computer science terms, words and phrases can be viewed as strings. The Join block 
concatenates these substrings into longer strings to form sentences. 

 


